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Analysis of Parameters to Influence on Rock Fragmentation in Bench Blasting
Yong-Kun Chei, Chung-In Lee, Jung-Sang Lee and Jang-Soon Kim

ABSTRACT. In bench blasting, rock fragmentation is one of the most important factors determining productivity. Rock
fragmentation could be affected by various conditions and these were known that rock joint conditions and in-situ block
sizes were the biggest effect on it. This research is focused on what or how to influence on rock fragmentation according
to relation between blasting conditions and the in-situ rock conditions such as rock joint conditions and in-situ block size.
Field measurements were carried out in 3 open pit limestone mines, where in-situ rock conditions and blasting conditions
were fully investigated. The results show that the parameters interact with blasting conditions complicatedly and especially
in-situ block size has bigger effects. Dip direction of major joint set also can affect on fragmentation. Mean fragment size
become smallest when dip direction of major joint set is about 30° with the bench direction. The reason is considered to
be come from difference of propagation paths of elastic wave.

Key words : fragmentation, bench blasting, block size, joint condition
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(Mine) | (kg/cm”) 2 5 5 | (mVs)
(kg/em”) | (10°kg/cm’)
DI 690 74 9.54 5000
D2 810 69 4.25 3210
D3 730 65 5.66 3180
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Geometry Explosive Energy

Bench H | B s L D it | o | 494 1 N
Donghae Mine

D11 13 3 3 11 102 4 71.9 0.61 32
D21 13 3 3 10 89 4 49.8 0.43 20
D22 18 2 4 16 89 4 79.6 0.55 10
D23 17 3 4 14 89 4 69.7 0.34 6
D24 12 3.5 4 9.4 102 4 614 0.37 11
D25 16.5 3.4 3.8 14.1 89 4 70.2 0.33 10
D26 10 3.5 32 7.4 102 4 48.4 0.43 13
D27 11 2.5 3.5 8.4 102 4 54.9 0.57 19
D31 14 3 4 13 102 4 85.0 0.51 20
D32 15 3 35 12.5 102 4 81.7 0.52 15
D33 15 3 3.5 12.5 102 4 81.7 0.52 19
D34 10 2.5 33 7.4 102 4 48.4 0.59 19
D35 15 3 4 12 102 4 78.4 0.44 20
D36 17 3 3 14 102 4 91.5 0.60 16
D37 15 2.7 3 12.5 102 4 81.7 0.67 11

Sinki Mine

S11 13 3 3.5 10.5 102 4 68.6 0.50 20
S12 11 3.5 37 8.4 102 4 54.9 0.39 14
S13 14.5 3.5 3.1 12.0 102 4 78.4 0.50 17
S14 13 3.5 33 10.5 102 4 68.6 0.46 19
S15 12 3.0 35 9.4 102 4 61.5 0.49 16
S16 15 35 3.0 12.5 102 4 81.7 0.52 16
S21 15 3 3 12.5 102 4 81.7 0.61 10
S22 15 2.5 3.4 12.2 102 4 79.8 0.63 15
S23 11 3.1 33 9.5 102 4 62.1 0.55 14
Yeongwol Mine

Y11 15.5 35 38 14 89 3 69.7 0.34 20
Y12 16.5 3.5 38 15 89 3 74.7 0.34 11
Y13 15.5 33 33 14.5 89 3 72.2 0.43 10
Y14 15 3.5 3.6 14.5 89 2.5 72.2 0.38 36
Y15 16 2.5 35 13 89 4 64.7 0.46 8
Y16 15.5 3.5 3.5 14.5 89 3 72.2 0.38 30
Y17 15 3.5 3.5 14 89 3 69.7 0.38 11

H : Bench Height(m); B : Burden(m); S : Spacing(m); L : Column Charge Length(m); D : Hole Diameter(mm);

Lt : Temping Length(m); Qb : Charge weight per hole(kg); q : Powder facto(ANFO kg/m3); N : Number of holes
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Bench iXSO(cm)l Ts(cm) I Xe(em) '

n

Donghae Mine

D11 357 82.2 42.8 1.93
D21 42.5 100.1 515 2.24
D22 349 79.2 41.0 242
D23 65.4 174.1 82.7 1.76
D24 513 126.2 62.4 1.89
D25 50.3 133.4 63.6 1.62
D26 35.8 137.4 55.2 1.40
D27 59.3 158.4 74.6 1.82
D31 513 159.7 65.7 1.68
D32 36.8 78.6 434 2.23
D33 28.0 73.9 34.3 2.34
D34 60.0 144.4 71.8 2.15
D35 141.3 310.3 170.5 1.94
D36 1521 | > 300 | 1882 1.96
D37 64.6 1823 82.6 1.85

Sinki Mine

St1 212 874 27.9 1.76
S12 36.9 102.5 44.4 1.94
S13 24.9 69.8 30.3 2.08
S14 23.5 68.5 202 2.10
S15 323 88.5 40.7 2,12
S16 50.8 163.2 72.2 1.49
S21 54.7 135.8 69.3 1.89
522 18.1 553 239 1.76
S23 44.9 111.3 53.8 2.15
Yeongwol Mine

Y11 412 131.0 513 1.95
Y12 242 66.7 30.0 1.97
Y13 20.6 63.8 26.1 1.90
Yi4 34.6 9.5 4.1 2.05
Y15 20.2 60.3 25.0 2.00
Y16 19.5 533 23.9 2.09
Y17 335 118.8 41.0 1.62

Xs0 : Mean fragment size(cm); Ts :
¢ : Characteristic size(cm); n : Uniformity index
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Total |Donghae| Sinki | Yeongwol
Bench Height
-0.06 | -0.21 -0.19 -0.35
& Burden
Bench Height
) 0.33 0.56 -0.72 0.37
& Spacing
Burden
. -0.07 | -0.07 -0.17 0.31
& Spacing
GSI
0.02 0.26 0 0.61
& Burden
GSI
. 0.04 | -0.24 -0.62 0.68
& Spacing
Block Size
0.01 -0.08 -0.02 0.62
& Burden
Block Size
] -0.01 0 -0.56 0.67
& Spacing
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